Purpose: Self-care in chronic disease is increasingly important. In glaucoma services, there is an unmet need for a self-care tool such as a patient passport. This study aims to evaluate adoption of a new self-care tool, the Glaucoma Patient Passport (GPP) within a tertiary hospital glaucoma service. Patients and methods: The GPP was designed following consultation exercises between patients and clinicians at the first and second UK National Glaucoma Think Tanks. A patient questionnaire, comprising a mixed methods quantitative and qualitative research approach was used to explore the utility of GPP, patient attitude to GPP and barriers to adoption, 6 months after GPP receipt. Results: GPP feedback was received from 62 patients. On-going utilization of the GPP after receipt was high, at 84%, with patients most commonly using the GPP at home, to "look for information." Seventy-three percent reported improved knowledge of glaucoma care since using the GPP, with two-thirds (63%) reporting that the GPP had improved their glaucoma care. Three main themes were identified in exploring barriers to GPP adoption; clinician involvement in GPP use, GPP size, and GPP use in visual impairment. Conclusion: Implementation and adoption of the world's first GPP were a success. GPP utility was high and patient attitudes were predominantly positive, with improved self-care. However, several areas were identified for future GPP improvement. The GPP has the potential to improve patient self-care in glaucoma, bridging the care gap created by the increased workload in glaucoma services.
Plain language summary
Self-care in chronic disease has been enhanced in recent years though the introduction of patient passports. These passports can help patients and clinicians in disease monitoring. Passports are already available to patients for conditions such as asthma and epilepsy.
However as yet there is no patient passport for adults with glaucoma, a chronic eye condition. In glaucoma services, increasing patient numbers and clinical workload mean there is an unmet need for a patient passport to enhance glaucoma self-care.
This study evaluates the adoption of the world's first patient passport for glaucoma and the journey of its implementation into a glaucoma service within a tertiary hospital. It identifies that the Glaucoma Patient Passport can be successfully implemented into a service and adopted by patients, ultimately improving patient self-care. It also explores the patient-identified barriers to uptake and adoption of the passport in an ophthalmic setting, highlighting areas to improve future passport development and implementation.
Introduction
Self-care in chronic disease has been enhanced in recent years by the introduction of patient passports. These patient passports, already in use for chronic conditions such as asthma, epilepsy, and diabetes are personal health records designed to help patients and clinicians in disease monitoring. [1] [2] [3] Patient outcomes have been shown to improve following patient passport use, through increasing patient confidence to self-care and facilitating inter-disciplinary communication. [4] [5] [6] In glaucoma, the recent significant increase in workload and patient numbers due to improved early identification of the disease and an aging population has created an enormous challenge for hospital glaucoma services in the UK. [7] [8] [9] [10] [11] As a consequence, patient-clinician contact time is limited and there is an unmet need for effective tools to enhance glaucoma self-care. The patient passport in an ophthalmology setting has been successfully integrated into pediatric glaucoma care and is undergoing implementation for uveitis. 12 This has the potential to bridge the patient-clinician gap and improve patient outcomes.
The world's first Glaucoma Patient Passport (GPP) was created to improve patient self-management ( Figure 1 ). Its design was developed in consultation with patients, clinicians, nurses, and relatives at the first and second UK National Glaucoma Think Tanks. 13 The GPP contains several unique features, integrated to enhance both patient self-management and preparation for clinic appointments in order to optimize time within the clinic setting and clinician interactions (Table 1) .
Adoption of a new personal health record, such as the GPP is multifaceted. A wide range of factors are influential from patient health-literacy to patient ethnicity. 14, 15 Potential barriers to adoption include environmental issues such as organization, cost, and privacy, as well as individual clinician issues such as workflow and recognition of the value to behavioral change. 4 These factors which have previously been amalgamated in a concept map, can aid health care professionals in predicting and avoiding obstacles when implementing a new tool. 12 However, several challenges will be unique to ophthalmic health records, including the GPP, due to visual impairment; such as difficulty with reading and writing secondary to reduced visual function. 16, 17 The creation and implementation of the GPP into our service are to our knowledge the first of its kind. In this paper, we aim to evaluate the GPP through exploring its utility, patients' attitudes to the GPP, and barriers to its adoption into a tertiary glaucoma service.
Methods

Study population
The GPP was distributed to patients within our tertiary glaucoma service at Queen Elizabeth Hospital Birmingham (QEHB). Eligibility criteria for study inclusion were age 18 years and above, with a confirmed diagnosis of glaucoma, requiring on-going hospital follow-up. A non-probability, convenience sampling method was used. Written informed consent was obtained from all study participants, with the study approved by the QEHB Research and Development Team.
GPP introduction
The Information-Motivation-Behavioural skills model (IMB) was used within a one-to-one initial consultation with the patient. 18 This consultation was carried out by our Glaucoma Clinical Nurse Specialist (CNS), as part of the patients' routine follow-up appointment, prior to the patient consultation with the usual clinician. The IMB model encompassed three areas of discussion with each patient; (i) individual glaucoma-care information (clinical team, glaucoma diagnosis, treatment), (ii) personal and social motivations for glaucoma self-management, (iii) behavioral change (explanation and use of GPP). The patients were asked to use the GPP in their consultation with the usual clinician that followed the IMB interview. Following this introduction of the GPP, it was left at the patients' discretion to bring the GPP to appointments and use it outside of the clinic setting.
GPP evaluation
Six months after receiving the GPP, one-to-one, clinic-based, structured interviews of 20-40 mins were held, in order to gain an understanding of the utility and attitudes toward the GPP. The interview was structured around an 11-item GPP evaluation questionnaire, designed by the authors. The questionnaire included a combination of white-space questions and dichotomous categorical question and answers. The interview was led by the CNS, who distributed the questionnaire and transcribed any extraneous comments made by the patient regarding the GPP. Domains covered by the questionnaire included the patient utility of the GPP, patient attitude to the GPP and patient adoption of the GPP. Patient demographic information such as self-determined ethnicity and gender were collected, coded, and stored separately to the questionnaire to retain anonymity.
Analysis
The primary outcome was to evaluate the adoption of the GPP through exploring its utility, patients' attitudes to the GPP and barriers to its uptake. Questionnaire data were analyzed using a divided approach to separate responses containing quantitative or qualitative data. This approach which incorporated both inductive and deductive methods, enabled combined analysis of both the spontaneous speech recorded by the lead researcher (IB) and white-space questionnaire responses. Qualitative data were analyzed using standard thematic analysis methods. 19 Analyses were performed by the lead researcher (IB), identifying key themes in patient responses and were validated by co-investigators (AB, FS, and PS).
Results
The GPP questionnaire was completed by 62 patients who had received the GPP within the previous two years. Demographic data for these patients are displayed in Table 2 .
Utility of GPP
Fifty-two (84%) patients reported that they had used the GPP since receiving it. The majority (90%) of these patients were using the GPP at home and 67% were using the GPP both at home and when at their clinic appointment. The GPP was most commonly used "to look for information" and "if I have an eye problem" (Table 3) . Eighteen patients, a third of patients who reported using the GPP, brought the GPP to every clinic visit, with two-thirds of these patients actually using the GPP within the clinic setting at every attendance. The GPP was also used by two patients at their General Practitioner appointment and one patient at their opticians to document glasses prescription. Ten (16%) patients had not used their GPP since receiving it 6 months prior. The main reason documented was because they had forgotten to use it (60%), but also due to poor vision and practical difficulties in using the GPP (20%) and furthermore due to a lack of belief in its usefulness (20%).
Patient attitude toward GPP
Of the patients that had been using the GPP, three quarters (83%) found the information in the GPP helpful, with a similar number (73%) reporting improved knowledge of glaucoma care since using the GPP. Around two-thirds (63%) felt it had helped to improve their glaucoma care and 75% would recommend the GPP to someone else with glaucoma. A significant number of patients (75%) also felt that the GPP gave them more confidence to discuss concerns related to their glaucoma with health care professionals.
Barriers to GPP adoption
Three main themes were encountered from analysis of the transcripts from both the questionnaires and extraneous verbal comments given by patients within the IMB interviewing. Quotations from these data are used to illustrate these themes (Table 4 ).
Clinician involvement in GPP
Several patients, predominantly those who were not utilizing the GPP within their care wanted greater interaction from the clinician with the GPP within the clinic. Some patients had forgotten to use the GPP as a consequence of not being prompted to use it when attending their clinic appointment (quote 1). Similarly, some patients had not gone on to use the GPP since its initial introduction as they had forgotten the instructions for its use which were provided in the IMB interviewing and had not been prompted since then to use it or bring it to clinic (quote 2). One patient had initially found the GPP useful, but had lost belief in its importance or utility since none of the clinic staff had asked to see it (quote 3).
Size of the GPP
A few participants were dissatisfied with the size of the GPP. They felt that the GPP was too big and this made it impractical to carry the GPP around as it did not fit in their bag or coat pocket (quote 4 and quote 5). Some patients voiced this as the reason for them not bringing the GPP with them to clinic (quote 6).
Visual impairment
Difficulty in interacting with the GPP due to the patient's visual impairment was voiced by some patients. This was directly referred to by the daughter of a patient who had accompanied her father to clinic (quote 7) and by a patient themselves (quote 8). Further patients mentioned that they had to use visual aids when reading day to day and so struggled to use the GPP (quote 9).
Discussion
Implementation and adoption of the world's first GPP into our glaucoma service were predominantly successful. At the end of our process of implementation, a large majority of the patients who had received the GPP were using it as a tool within their routine care. This demonstrates not only acceptability of the GPP to the patients, but also the effectiveness of IMB as a method of GPP distribution and introduction. Furthermore, through utilizing the GPP, patients perceived that they were benefitting from the GPP use with improved knowledge of their glaucoma care. These factors are likely to benefit the patient significantly in self-care of their glaucoma. The GPP has also demonstrated its potential for reducing utilization of health care resources both within the clinic environment and when the patient is at home. Patients reported a number of different uses for the GPP including when they had "an eye problem", "to look for information", and "when I am not sure about my treatment." The use of the GPP as a self-management or educational tool in these circumstances may not only help to reduce administrative burden by directing the patient to the most appropriate resource, or point of contact within the department, but also maximize efficiency and utility of the patient-clinician interaction during a clinic appointment. Although initially, the IMB implementation process may require increased resources, this is likely to be significantly outweighed by the GPP's benefits long term. These key findings demonstrate that the GPP can be successfully adopted into a service and has the ability to make a significant impact within a glaucoma service.
However, this process has further highlighted several barriers to the successful adoption of this patient self-care "I don't use the passport because sometimes I forget, but I have never actually been requested to produce it on my visits." 2 "I didn't know it was really important to do it. I did not know you have to fill it in. They should explain it better to me when they give me something." 3 "The doctors should ask to have a look at it and offer their opinion. I used it at the beginning, wrote a lot of information in it but nobody asked to see it." 4 "Smaller pocket size would be more practical." 5 "The size is too big and does not fit in my bag." 6 "I think the format is too big. I understand some users might have sight problems but it does not fit in a jacket or coat pocket which might make it more likely to be left at home during appointments." 7 "My father has not looked at the booklet because he has been unable to see the information clearly enough." DovePress tool, some specific to our service and some which are applicable to developing any health care innovation within an ophthalmic setting. A limitation that was encountered in successful GPP adoption was that some participants lacked belief in the GPP's utility or even forgot to use it, primarily because their clinician did not interact with their GPP within the clinic appointment. It is clear from these results that in implementing the GPP, the clinician should play a central role to improve utility and consequently the adoption of the new patient tool. A further key factor in the uptake of the new GPP was its size. Some patients felt that it was too large to carry around, and this is a barrier that should be addressed in the next editions of the GPP. However, in addressing this element of the GPP design, this would need to be balanced with the issues face in the final barrier identified in this study; patient's visual impairment as an obstacle to GPP use. Here further research would be needed in this area to explore the exact difficulties faced by patients when interacting with the GPP; however, some adjustments to the GPP may include larger font type and matte finish instead of gloss finish to pages of GPP. A further option is to create an app-based iteration of the GPP.
Identification of barriers to patient adoption of the GPP was limited in this study as data were not collected on patients who declined to participate in the study at the initial convenience sampling stage. It is possible that some of these patients may have had differing reasons for not adopting the GPP into their care and consequently declining to take part in the study. This would be an interesting group of patients to capture in future studies in this area.
This study has demonstrated the successful implementation of the GPP into a glaucoma service, through the use of IMB interviewing. The GPP has the potential to increase efficiency and improve patient outcomes through improving patient self-management and education. However, when implementing future personal health records within an ophthalmic setting, there is a need for greater clinician-led interaction with the innovation, alongside specific design considerations.
